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For Canal and Trench Excavating, Dam Construction, Wall and Pier Building, Mining, 
Quarrying, Logging, and General Contract Work. 
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Also All Grades of Lubricants for use on Machinery 
Propelled by Compressed Air. 
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** LUBROLEINE.’ JOHN Basse’ Sen, NEW YORK, U. S. A, 


GLASGOW, SCOTLAND. 
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Tilghman’s 


Patent Sand Blast Machinery 


For removing the 
Scale from 
Castings, Structural 
Iron Work and 
metals of all kinds. 


SEND FOR CATALOGUE 
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Edgar T. Ward & Sons, 


23-25 PURCHASE ST., 
BOSTON, MASS. 
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GEORGE NASH & CO., 


24 SO.CLINTON ST., 
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4 Safe from fire, handier, more reliable and more economical in installation and } 
: operation than other systems ; adopted by representative anthracite and bituminous z 
t collieries after exhaustive examination. Specially adapted to underground or Ps 
¢ surface work at coal, iron, copper, silver, gold and other mines, and for work where +& 
: smoke or sparks must be wholly eliminated. Propositions with specifications and i 
i photographs will be made promptly on request. Address, mentioning '‘ Compressed Air,” > 
+ H. K. PORTER CO., 540 Wood St., Pittsburgh, Pa. = 
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Standard Steam, Gas and Water Pipe. 
Locomotive and Stationary Boiler Tubes. 
Special Flanged Pipe for Compressed Air. 
Pump Columns for Mines. 


a" Light Lap-Welded Pipe, fitted with the Converse 
Patent Lock Joint for Water and Gas Mains. 


Cylinders with Dished or Flat Heads for Carbonic Acid 
and other Gases. 


NEW YORK OFFICE, HAVEMEYER BUILDING. 
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™ PULSOMETER eat 


“The Contractor’s Friend.” 


OFTEN IMITATED—NEVER EQUALED,. 
OVER 20,000 IN USE. 
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Recent Important Improvements. 





The Handiest, Simplest and Most Efficient Steam Pump for 
General Low Service Mining, Quarrying, Railroad, Irrigating, 
Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 
Contractors’ Purposes, etc., etc. 


Muddy or gritty liquids handled without injury to the Pump. 





PULSOMETER STEAM Pump Co. 


Catalogue on Application. Correspondence Solicited. 


135 GREENWICH STREET, NEW YORK. 
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°B. B. FF. Goodrich Company 


AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U.S.A. 


NEW YORK: CHICAGO : SAN FRANCISCO: 
66-68 Reade Street. 141 Lake Street. 35 New Montgomery Street. 
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HOSE FOR ALL PURPOSES. G8 


AIR HOSE for Rock Drills, Compressors, ILLUSTRATED 
Mining Machines, Pneumatic Riveters, etc. CATALOGUE. § 
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Do You Reon Your Ores > 


YOU CAN SAVE 
Fuel, Cost of Repairs and Labor 


BY USING 


t The Ropp Straight Line Furnace. 
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FOR SALE BY 


PARKE & LACY CO., 


21 & 23 FREMONT STREET, - SAN FRANCISCO, CAL. 








Sole Licensees. Catalogue upon Application. 
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The New System 


OF EDUCATION 


Mechanical 
Engineering 


Electrical, Civiland ae | } 
ing Engineering ; Drawing; 
Surveying; Chemistry: 
Plumbing; Architecture, | 
ny Bookkeeping; Shorthand; 
mie English i. hes | 
=r TAUCHT BY MAIL. 
il Over 50 Courses. | 
We have belped - my to better positions | 
and salaries. Send for free circulars, ~ sid 
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| No Floats or Submerged Working | THE 


if MERRILL PNEUMATIC. PUMP 


Operated by 


“= COMPRESSED AIR. 


Section of 
Chambers Be hic eslecigeinertemeneiimmecmnam 


Suited to All Conditions and Places from 
Which Water is Taken. : : = ¢ ¢ 3 V 
Sent on Trial to All Parts of the Connie. 

Single and Duplex Displacement § and Piston Y 
Types a ee ee ee ee Jd 


Can be Installed by Any Mechel 


| MERRILL PNEUMATIC PUMP CO., 


141 Broadway, New York. 


WRITE FOR CIRCULAR 
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: COMPRESSED AIR TOOLS. 


Pyeumatic Motor Hoists, Dritts, . 


~r! 
ae Reamers, Tappers, Crane Morors, 
CenteR GRINDERS, ETC., ETC. 


DRILLS MADE IN FOLLOWING SIZES: 


ee ne eee weight...... 4 lbs. 


ee Oe rr gat te re 103 lbs. 
VU extra rt ea Se Pr dee 15 «Ibs. 


ert ae 2 aoe % wee fe 
1 extra Re ee ' FO a ast 49 lbs. 


PNEUMATIC MOTOR HOISTS. 


OISTS IN THE FOLLOWING CAPACITIES. 
LASS A. Differential. 

1,500, 3,000, 5,000 and 10,000 Ibs. 
Length of Lift per minute 10 to 18 feet. 
CLASS B. Quick Acting Friction Brake. 


800, 1,500 and 2,500 Ibs. 
Length of Lift per minute 28 to 36 feet. 


EMPIRE ENGINE & MOTOR CO. 


OFFICE AND WORKS: ORANGEBURGH, N. 
CORRESPONDENCE SOLICITED. 
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Established 1831. Annual Capacity 1,000. 


BALDWIN LOCOMOTIVE WORKS, 


Single Expansion and Compomnd Compressed Air Locomotives. 
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Adapted to a great variety 

of service. Built to gauges 

and templates f10m stand- 
ard designs. 


Similar parts of different 
engines of same class per- 
fectly interchangeable. 





Highest efficiency at- 


F =~ tained by compounding. 


BURNHAM, WILLIAS1S & CoO., 


: PHILADELPHIA, PA., U.S. A. 7 
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hand ramming. 
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Supplies, = have reduced pattern cost to nothing. 
56 & 60 Joun Streer, E THE TABOR M’F’G CO, 
FACTORY: New YORK. = ELIZABETH, N. J. 
PATERSON, N. J. > 
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CAMERON STEAM PUMPs. 


Simple, 
Compact, 
Durable, 
Efficient. 


NO OUTSIDE VALVE GEAR. 








ADAPTED TO EVERY POSSIBLE DUTY. 





MANUFACTURED BY 


THE A.S. CAMERON STEAM PUMP WORKS, 


Foot East 23d Street, New York. 
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OUR NEW 
VALVELESS 
PNEUMATIC 


TOOLS 


Mave more Power and 
less Vibration than any 
other makeof Tool. 


WE MAKE 
DRILLS 
HAMMERS 
RIVETERS 
AND HOISTS. 
SEND FOR 
CATALOG. 


THE Q. & C.CO.. 
CHICAGO. NEW YORK. 
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S An Important Connecting Linki in Compressed Air Service. 


THE 


Moran Flexible Joint 


For high pressure, indispensable. 
Tightness, safety, flexibility and durability 
assured. 

Parties making experiments with Com- 
pressed Air may have the use of the “ Moran 
Joint” free for a limited time. 





MORAN FLEXIBLE STEAM JOINT CoO., 


* LOUISVILLE, - - - - - KENTUCKY. 
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A MONTHLY PUBLICATION DEVOTED TO THE USE- 
FUL APPLICATION OF COMPRESSED AIR. 


W. L. SAUNDERS, - - Editor and Proprietor 
A. E. KENNEY, - - . - Managing Editor 
J. E. QUINTERO, - - - - = Associate 





Subscription, including postage, United States, 
Canada and Mexico, $1.00a year. All other coun- 
tries, $1.50a year. Single copies, 10 cents. 





Advertising rates furnished on application. 





We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
pressed air. 


Allcommunications should be addressed to Com- 
PRESSED AIR, 26 Cortlandt St., New York. 


London Office, 114a Queen Victoria Street. 


Those who fail to receive papers promptly will 
please notify us at once. 


Entered as Second-Class Matter at the New York, 
N. Y. Post Office. 
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We had occasion in our last issue to 
refer to Pneumatic Traction, making spe- 
cific reference to the plant which has been 
installed by the American Air Power 
Company, on the Twenty-eighth and 
Twenty-ninth Street Crosstown lines, 
New York City. This is the largest 
pneumatic traction installation that 
has ever been attempted, and its im- 
portance must be recognized. Nine- 
teen cars of the Hoadley-Knight pattern 
have been running for some months, and 
it is now proposed to place some of the 
Hardie cars on the same line for the pur- 
pose of comparison. This illustrates the 
broad view of the subject taken by the 
American Air Power Company, and their 
determinaion to test pneumatic traction 
thoroughly and to adopt that system 
which is best. Fortunately, there is at 
the head of this company a practical 
street railroad man, who appreciates the 
situation, and who is reasonably sure to 
accomplish. good results in the present 
case. It is, however, a matter of surprise 
that a duplicate generating plant has not 


been installed. Electric light installa- 
tions, electric traction plants and such like 
are almost invariably equipped in dupli- 
cate. Pumping plants, and in fact wher- 
ever the centralized system is used, it has 
been considered wise not to depend on 
one machine or one set of machines, yet 
in this case there is one large air com- 
pressor of 1,500 H.P. capacity, upon which 
the whole system depends. That the cars 
should be kept in motion so constantly, 
notwithstanding the mechanical difficul- 
ties which are sure to arise in the devel- 
opment of any new system, is a point in 
favor of pneumatic traction, and that the 
cars may at any time be taken off and 
horses substituted is an illustration of the 
fact that a pneumatic equipment on the 
automobile plan may be applied to stan- 
dard horse car roads, and that the instal- 
lation itself is simple and inexpensive. We 
are heartily with the American Air Power 
Company in this work. We admire the 
pluck that they have exhibited in spend- 
ing money to try experiments on a broad 
scale, and we have no doubt that this 
same spirit will follow them until the 
road has passed experimental conditions, 
and is an accepted success—a credit to 
the company and to those who have al- 
ways believed that a good system of run- 
ning street cars by compressed air would 
some day be brought to the front. 


With the next issue COMPRESSED AIR 
enters its fifth year. It has enjoyed the 
continuous patronage of nearly all its first 
subscribers, and the subscription list has 
had a satisfactory growth. The demand 
for back numbers proves the value of the 
earlier publications. 

Anticipating this condition, we have kept 
a supply of these on hand, but at the present 
we can only furnish Vol. III. complete. 
We have only a few numbers left of either 


Vol. I. or Vol. IL., and orders for these will 
be filled at 10 cents per copy. 
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Discharge of Air from Pipes under Heavy 
Losses of Pressure. 





(CONTINUED). 





By William Cox. 





Some time ago | was asked to solve the 
following problem : 

What volume of free air will pass through 
a 3 inch air line, 6,000 feet long, the initial 
air pressure being 125 pounds and _ the 
terminal 80 pounds? Also how much will 
pass if the terminal pressure is 60 pounds, 
other conditions remaining the same ? 

Here, then, we have the following data 
to work from : 


3 inch pipe, ¢y/d'=876 
77-49 


0.7230, and 


6.000 feet, yl 
125 pounds pressure, 2, 
Vw,=0.85 


80 pounds final pressure=p,, then 
Pi1—P2=45 lbs., and }/p,—p.=6.71 
Also 60 pounds final pressure=p,, then 
Pi—P2=—95 lbs., and y p,—p,=8.06 


Now, inserting these in equation (2) we 
get in the first case 
Discharge of com- 876 
pressed airin cubic -= 
feet per minute.. ) 
==8353:% 6:71 
= 89.243 cubic feet air at 
80 pounds terminal pressure, 
and in the second case 
Discharge of com- 
pressed airincubic -= 
feet per minute... | 
=13.3 x 8.06 
=107.198 cubic feet air at 
60 pounds terminal pressure. 
To find the equivalent in free air of any 
volume of compressed air we have 


876 


: x 8.06 
0.85 x 77.46 


Equivalent free air=Compressed air » 
all ot jintchieues aes ache 


where G is the gauge 


pressure of the 
volume of compressed air. 


COMPRESSED AIR. 


The writer has simplified this by reducing 
it to the form 
_ G+14. 
f= : i FOMGE Ds 665050 (4) 
147 
where f is a factor to reduce compressed 
air at pressure p to its equivalent volume of 
free air. 
Inserting the. values of p, in Eq. (4) we 
get for terminal pressure 89 pounds 


Pee 


and for terminal pressure 60 pounds 


+-(0.068 x 80)=6. 44 


J,=! 


Equation (3) may now be put into the 
form 


+-(0.068 x 60)=5.08. 


Equivalent free air= Compressed air x f, .(5) 
which gives us in the first case for 80 
pounds final pressure, 
Discharge of free air=8g.2 = 6.44 

=574 cubic ft. per min., 
and in the second place for 69 pounds final 
pressure, 
Discharge of free air=107.2 » 

>§44 cubic ft. per min, 


5.05 


It results, therefore, that with a reduc- 
tion of the final pressure by 20 pounds, we 
actually obtain a smaller discharge of 
equivalent free air, although, as already 
shown, we have a larger output of com- 
pressed air. And how do we know that 
with 80 pounds final pressure we do not 
obtain a smaller discharge of equivalent 
free air than we should do with a final 
pressure of 90 pounds? In other words, 
Where is the limit? WHAT IS IN ANY 
GIVEN CASE THE LOWEST USEFUL FINAL 
PRESSURE? This is a very important 
point for the compressor builder and for 
the compressed air user, who always calcu- 
late on the basis of free air. It 1s shown 
by the solution of the above problem that 
with very heavy losses of pressure in a pipe 
line, a smaller equivalent volume of free air 
can be forced into the pipe than with more 
moderate pressure losses, the initial pressure 
remaining the same. How many pipe lines 
have given results below what was ex- 
pected, through ignoring this fundamental 
principle, and how often has the cause for 
the failure been accounted for in any way 
but the correct one ? 
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Combining equations (1) and (4) we now 
obtain the following general formula for the 
discharge of equivalent free air from pipes : 


Discharge free ; -faX} Di—Do 
air in cubic ¢;/dad® 2+ 0(6) 
ft. per min. yw,xyl 


In those cases (such as the problem under 
consideration) where the diameter and 
length of a pipe, as well as the initial 
pressure, are constant, and the final pressure 
only varies, the formula may be put 


Dis. harge free air in = ev d® 
cubic feet per minute. \ ~\ Vw,xVe 


KF eX 9/9 — Malina we ainesae’s 
it being then at once seen that as the first 
factor on the right hand of the equation is 
constant, the discharge of equivalent free 
air varies exactly in proportion to 


(S2* 1 p,—p,)» 

that is, in a certain degree, according to 
the final pressure. By this arrangement of 
the formula we are enabled to examine 
easily the effects produced upon the dis- 
charge by variations of the final pressure, 
as the only factor with which we have to 
deal is the second one on the right hand of 
equation (7). By calculating values of 


(fe * y Pi—D2) 


for a number of terminal pressures in a 
given case, We can at once and easily com- 
pare them, and select a limit which should 
not be exceeded in order to obtain results 
such as may be desired. 

And here it is impertant to note that as 
Py increases in value, 7, decreases in value, 
and versa, so that there must be a 
point at which the value of 


v i bo 


Se VPi—Ps 


is a maximum, and consequently the dis- 
charge of equivalent free air from the pipe 
is also amaximum, and any further pressure 
absorbed in friction beyond this maximum 
value of p,—p, or minimum value of po, 
produces a diminution of the discharge, 
which is absolute loss of economy. 

Suppose an air compressor to be rated to 
compress 574 cubic feet of free air per 
minute to 125 pounds, and that this air is 


844 


forced through a pipe of such diameter and 
length that the terminal pressure is 80 
pounds. Now, if that terminal pressure is 
reduced to 60 pounds, the compressor will 
only have to compress 544 cubic feet of 
free air per minute to 125 pounds, so that 
it is not working up to its full capacity by 
30 cubic feet a minute, or more than 5 per 
cent. And yet who will affirm that the 
real work done by the compressor is not as 
great in one case as in the other ? 

What is in any given case the Lowest 
Useful Final Pressure, and how is it ascer- 
tained ? 

Taking the problem before us, and leaving 
out of consideration the factor 


ey as 
Vw,tVve 
which has no effect upon this question of 


final pressure, let us take a few different 
final pressures and tabulate them thus: 


Table III. 


P,P» fe Pi—D2 VP:—Ps fa * VPi—Da 
lbs. Ibs. . ‘Ibs. 
125,85 6.78 40 6.3246 42.88 


125 80/6.44 45 6.7082 43.20 


125.75 6.10 50 | 7.0711 43-13 
125 705-76 55 | 7.4162 42.74 
125/65 5.42 60 7.7460 42.00 
125 60 5.08 65 | 8.0623 40.94 


Here we see that the maximum value of 
Sov Pi—P2 


is somewhere about where p,=80 pounds, 
that is, in any case, when the value of p, 
lies somewhere between 75 and 85 pounds. 
It may be more or it may be less than 80 
pounds. We, therefore, now tabulate a 
little further as follows : 











Table IV. 
we + | 
Pi Ps | Se |Pi-De tes X*VPi—-P2 
Ibs. Ibs. ‘Tbs. | - —_ 
125| 82 6.576 43 6.5574 | 43.1215 
125) 81 6.508, 44 6.6332 | 43.1689 


125 80 |6.440 45 6.7082 | 43.2008 


125, 79 |6.372 46 6.7823 | 43.2168 


125) 78 |6.304 47 | 6.8557 | 43.2183 
125] 77 6.236 48 


ga | 


From this we see that the highest value of 


6.9282 43.2043 


S2VPi—P2 

is 43.2183. which is obtained when the 
terminal pressure is 78 pounds. This is 
then the limit sought, or the lowest useful 
final pressure for an initial pressure of 125 
pounds. For other initial pressures the 
limit can be found in the same way. It 
must be admitted that it is somewhat 
tedious, but the result in any given case 
may far more than compensate for the time 
and labor bestowed. The writer has 
worked out these limits for a full range of 
initial pressures from 10 to 1,000 pounds. 

Applying now the limit of 78 pounds, as 
found above, to the problem under con- 
sideration, we have by inserting the known 
values in equation (7) 


Discharge of free air in } 
cubic feet per minute. } eae 
=574.80 cubic feet. 


= 13.3 x 43.2183 


The exact discharge for 80 pounds 
terminal pressure is 43.2008 x 13.3=574.57 
cubic feet. The difference is so slight that 
80 pounds may be practically considered as 
the lowest limit beyond which, for the sake 
of economy, the terminal pressure should 
not be allowed to fall. 

From a careful consideration of this 
problem it will be evident that all use of 
the simple term “air” should be accom- 
panied by a clear comprehension of what is 
meant, and what it involves. Confusion 
may lead to serious consequences. 
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Viewed in the light of what is here shown 
it would be both interesting and profitable 
to reduce the volumes of compressed air 
given in Table II. to their equivalent 
volumes of free air. A certain point will 
then probably be found which is not the 
“lowest useful final pressure,” but rather 
the most economical one, when the cost of 
the compressed air at its initial pressure, 
and the amount of effective work which 
may be obtained from it at terminal pressure 
are duly considered. 





| Miscellaneous Applica- 
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A Pneumatic Elevator Safety. 


The statement has been made on good 
authority that the elevators in New York 
City carry more passengers than the sur- 
face cars. Whether this is true or not, 
it must be admitted that there are 
grounds for the claim. In other cities, 
with the exception of perhaps Chicago, 
we question whether the proportion 
would be more than 25 per cent. In any 
case, the statement serves as food for 
thought, and suggests a comparison of 
other features. 

Two fundamental differences exist be- 
tween the two forms of transportation. 
First, the elevator travels in a vertical 
plane, while the tram moves in a hori- 
zontal plane. Again the tram car, with 
the exception of the cable road, is always 
independent. The elevator car from the 
nature of things, cannot be self-propelling 
and must always depend upon the lifting 
cables. 

Also, since there is only one car in the 
case of the elevator it is ordinarily possible 
to stop or start the entire operating apparatus 
when it is desirable to stop or start the car. 
There are, however, occasions when brakes 
or some means of quickly and surely stop- 
ping are of vital importance. 

Generally speaking, the present forms 
of elevator brake must of necessity differ 
from a tram brake, as they cannot be ap- 
plied on the up trip without the greatest 
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risk, and the action on the down trip is 
mostly a matter of uncertainty. 

In railroad practice the prime requi- 
sites of a brake are reliability, absolute 
control on the part of the engineer, and 
sufficient power for all possible demands. 

It would seem that the same conditions 
are quite as essential for an elevator 
brake, certainly absolute control on the 
part of the operation is the only one 
which can be questioned. With present 
forms control by the operator is inad- 
visable and we may say impossible. The 
only reasons for this statement are that 
the operators may become confused and 
present clutches, catches and safties, all 
depend upon springs or wedges which are 
driven in by the falling of the car, and 
there is no way to adjust these with the 
necessary nicety that is possible with 
street or tram cars. 

In answer to the first of these objec- 
tions, it may be stated as a general prop- 
Osition that a given operator would be 
less rattled with a braking device over 
which he has control, than one over which 
he has no control. 

Further, if he had the perfect confidence 
which frequent handling and testing in- 
spires, the probabilities are that he would 
be no more confused than the engineer of 
a train or the average motorman. 

The second proposition can only be 
answered by suggesting some form of 
brake which will admit of an adjustment 
by the elevator operator. 

A review of the conditions outlined 
causes one to wonder why the air brake, 
which has proved so satisfactory in the 
case of horizontal vehicular traffic, has 
not been applied to those moving in a 
vertical direction. To better illustrate 
this idea, the accompanying sketch has 
been prepared. It shows an elevator car 
equipped with an air brake and illus- 
trates in a general way the principle in- 
volved. 

The car is provided with two compan- 
ion clamp jaws for each guide rail, and 
these jaws may in addition to their func- 
tion of brakes serve as guides. ‘These 
jaws are ordinarily held apart by some 
form of spring and thus permit a free 
movement of the car tip or down. Cen- 
trally placed between the clamps is a 
cylinder with two pistons as shown. In 
some accessible place, either on top or at 
the bottom of the car, is a steel bottle or 
reservoir, designed for a pressure of 500 


Ibs. pressure. This is connected through 
a suitable system of piping to the brake 
cylinder, and an engineer’s valve placed 
beside the operator or, if necessary, form- 
ing part of the elevator starting lever. A 
small gauge just in front of him shows the 
pressure in the reservoir, so that a posi- 
tive indication is always given of the 
working condition of the system. 

The brake handle, which is always in 
the hand of the operator, has two posi- 
tions, “Slip” and “Fall,” which are indi- 
cated by stop notches like those of the en- 
gineer’s brake on a locomotive. The first 
of these would be used when the elevator 
speed increased more or less gradually, 
and the second for a sheer fall. 
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The safety could be actually and in- 
stantly tested once a day or once a week 
by the elevator operator by one move- 
ment of the same lever with which he 
continually stops or starts the elevator. 
This practice would make him so familar 
with the apparatus that he would not get 
rattled in case of a fall. Reservoirs could 
be replenished each night from a small 
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compressor in basement, using a hose to 
connect with the tank on the car; or new 
cylinders could be slipped into place when 
the pressure gauge indicated an insufficient 
pressure; or a flexible hose could be con- 
nected with a compressor in the basement 
and allowed to trail after the car. 


Another plan would be to have a little 
compressor on the bottom of the car, 
which would be driven by a small hemp 
rope, running from top to bottom of the 
shaft. 

Probably the best way would be to 
have closed bottles with air under high 
pressure, say 2,000 lbs., which could be 
placed on the car once a month or two 
months, or even at longer intervals. A 
suitable reducing valve would then drop 
the pressure to 500 Ibs. or whatever work- 
ing pressure was decided upon. 

The following abbreviated calculation 
will show the operation of such a system. 

Assume car and passengers to weigh 
5,000 lbs. 

In case of accident this must be carried 
on two clamps, or 2,500 lbs. each. 

Assume coefficient of sliding friction* to 
be .04, which is conservative for a speed of 
50 miles per hour. (50x 5,280=214,000 ft. 
per hour, 3,560 ft. per minute or 59.3 ft. 
per second.) 

Assume brakes applied at the end ofa 
two-second fall,the distance fallen would be 


s=¥ gt.2=16,2 x 22? =64.8 
Therefore the clamping pressure neces- 


sary on each jaw to hold the load imposed 
by falling at the rate mentioned would be 


2,500 


=62,500 lbs. 
.04 


Allowing a factor of safety of 4 to cover 
any uncertainty in the character of the 
friction between the clamps and the guide 
rail we have 

4 x 62,500 = 250,000 Ibs., 
or the amount each pair of jaws must 
clamp. 

Assume the clamp jaws to have a short 
arm of 2% ins. and a long arm of 12% ins. 
or a ratio of 1 to 5 

250,000 
5 
or the amount which must be applied at 
end of the long arm. 
** Kent,” page 928. 


= 50,000 lbs. 


Let the wedge angle equal 10° total, or 5° 
on each side of the axis, then 
Cos 10° x 50,000 = .98481 x 50,000 = 49,240 
lbs. normal, 
49,240 x sin 10°= 49,240 x .1736=8,547 lbs., 
which is the thrust the piston must re- 
ceive to force the wedge between the long 
arms of the clamp Ievers. 


Assume a working pressure of Ioo lbs. 
per sq. in. 


8,547 _ 
a 85.47 sq. ins. 


A circle 10% ins. in diameter has an area 
86.59 sq. ins., so the working cylinder 
would require a diameter of 10% ins. 

With 500 lbs. working pressure the 
cylinder diameter would be about 53% ins. 

If we allow % in. clearance between 
jaws and % in. for lost motion there will 
result 4% in. movement for the short arms 
of the clamp. 


Y%x5=1% ins. for the long arm, or we 
will assume rin. With a wedge ratio of 
1o to 1 each piston must move Io ins., in 
opposite directions, or a total of 20 ins. 

85 sq. ins. x 20=1,700 cu. ins. or about 1 
cu. ft. per application of the safety. 

A tank gins, in diameter and 4 ft. long 
=63 x 48=3,024 cu. ins. or about 2 cu. ft. 

At 500 lbs. this tank would be capable of 
about 10 actual applications of the safety, 
something which would require about as 
many years, if past experience is con- 
sidered. 

With a pump on the car driven by a rope, 
as described, with a cylinder having an 
area of I sq. in. anda 4 in. stroke making 
40 strokes per minute the tank could be 
filled with air at 100 lbs. pressure in about 
two hours, or if allowed to run continually 
the safety could be given a working test 
twice per day and at the same time always 
be ready for emergency. 


J. J. Swann. 





A Collection of Blacksmiths’ Tools. 


An interesting feature of the last an- 
tual convention of the National Railroad 
Master Blacksmiths’ Association was the 
introduction and description to the mem- 
bers of a large variety of labor-saving ap- 
pliances which one or other of the mem- 
bers had devised for assistance in his 
daily work. Naturally most of these de- 
vices were in the line of forms for bend- 
ing, shaping, upsetting and riveting, for 
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use on those parts of locomotive and car 
work upon which a large number of proc- 
esses are necessarily duplicated, and in 
most instances the tools form a part ol 
the equipment of a pneumatic bulldozer 
or hammer, also of home production. 
Photographs and descriptions of severai 
of these appliances have been collected 
from the secretary and members of that 
association and are presented here as con- 
taining valuable suggestions to those who 
are engaged upon similar work. 
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a direct line. This is particularly valu- 
able in upsetting, a class of work for 
which the machine finds the greatest de- 
mand, and which is not always satisfac- 
torily met by the steam hammer. 

The machine is capable of eight strokes 
per minute, and the output of any class 
of article depends upon the heating capac- 
ity and the activity of the operator. 

Figure 1 shows the machine in position 
for bending the lips on drawbar yokes. 
The V-shaped die connected to the piston 

















Figures 1 to 4 of the accompanying il- 
lustrations show a pneumatic machine, a 
collection of formers for use with it, and 
some specimens of work done. This ma- 
chine is in use at the shops of the Pitts- 
burg & Lake Erie Railroad at Pittsburg, 
in the blacksmith department, under the 
direction of Mr. A. W. McCaslin. The 
pneumatic bulldozer was built of scrap or 
useless material on hand, and consists of 
two 16-inch cylinders placed tandem fash- 
ion on a frame made of two 10-inch I- 
beams, each 8 feet in length, with a piece 
of 80-pound rail riveted on the inside of 
the web of each beam. The frame is cov- 
ered with a wrought-iron face plate. The 
piston rod is 4 inches in diameter, and 
with an air pressure of 125 pounds an ef- 
fective or working pressure of 25,000 
pounds is obtained from each cylinder, or 
50,000 pounds from the two cylinders. In 
using two cylinders upon a machine of 
this character, Mr. McCaslin states that 
he finds it more satisfactory to place them 
tandem rather than side by side, for the 
reason that the pressure from both is in 





rod has a 
shears off any surplus iron which may 
result from the bars not being cut off to 


cutter upon one side, which 


the exact length required. For this pur- 
pose Mr. McCaslin originally used a tool 
with compound levers, by which means a 
pressure of 100,000 pounds was obtained. 
With this arrangement the lip was formed 
satisfactorily, but it was impossible to 
prevent the upsetting of the bar in the 
clamp in which it was held. In Fig. 3, 
numbers 9 and 10 are tools for forming 
the yokes themselves, form No. 9 having 
a bent yoke upon it and the crown-retain- 
ing lever lying in front of it. 

In Fig. 2 the same machine is shown 
as arranged for riveting drawbar yokes. 
The hinged apron receives the drawbar 
as it is dumped from a truck. The air 
hoist, which is suspended above the ma- 
chine, lifts the apron with the drawbar 
and throws the latter into position for re- 
ceiving the rivets. The latter are 1% 
inches in diameter. When the riveting is 
completed the apron is lowered as it was 
raised. It is stated that with 50 pounds’ 
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TOOLS USED WITH PNEUMATIC BULLDOZER. 


FIG. 








a 
3. 


air pressure 150 yokes can be riveted in 
ten hours, and the operation involves no 
lifting by hand. 

Figure 3 shows a group of forms for 
various purposes, the number of which 
is being constantly increased. No. 1 isa 
tool for upsetting a 1%-inch ball on the 
end of 54-inch round iron for grab-irons. 
No. 5 (with O representing the piston 
rod) is for completing grab-irons. The 
capacity is 200 from the bar in ten hours. 
No. 2 is for upsetting the ends of 1%4- 
inch truss rods. The capacity is 400 in 
ten hours, or as many as can be handled. 
No. 3 are forms for bending brake lever 
carriers. These have rollers in the angle 
or bearing ends, as has also No. 10, pre- 
viously mentioned, to lessen friction on 
the iron. No. 6 are the forms shown on 
Fig. 1 for bending lips on drawbar yokes. 
No. 8 is a tool for forming, cutting or un- 
locking pin levers, and No. Io (next to 
No. 9) is the tool in which the connecting 
end of the lever is formed, and which is 
bolted to an angle on the face plate of the 
machine. No. 11 is for forming brake- 
hanger stirrups. This is the ordinary 
hand tool, with auxiliary levers for con- 
necting it to the piston crossbar. No. 12 
is for upsetting heads on 134-inch king or 
centre pins. The rate is one per minute. 
Nos. 13 and 15 are adjustable tools for 
bending arch-bars of any size or to any 
angle. No. 14 is the piston crossbar to 
which the movable parts of all formers 
are bolted. This has rollers on the under 
side and prevents the piston from turning. 
Nos. 20 and 21 are yoke-riveting cup 
tools. 

There are many other tools of similar 
character used with this machine, such as 
key-way punches, formers for car steps, 
coach steps, drawbar_ carriers and air 
brake work. Fig. 4 shows samples of a 
variety of the work done and also an 
axle straightening lathe and crane com- 
bined, which have been built at-the same 
shops. 

Figure 5 is a machine for similar work, 
which was built by Mr. J. E. Mick, of the 
Baltimore & Ohio Southwestern, at Chil- 
licothe, O. Dies for making drawbar 
pockets and nearly all kinds of plain work 
have been made for use with it, and some 
of the varieties of finished parts are shown 
in the engraving. 

Mr. John Coleman, of the Chicago & 
Northwestern shops at Clinton, Ia., de- 
vised the hammer shown in Fig. 6 for use 
at the spring fire in drawing and clipping 
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spring leaves, holding down bands while 
the sides are driven to place, as with a 
screw press, etc., and a variety of sim- 
ilar light work, in which it has come to 
be recognized as one of the most useful 
tools in the shop. The cylinder is 6 by 
22 inches and the weight of the hammer 
and piston rod 300 pounds. It is used 
with an air pressure of 90 pounds. 





FiG, 2, PNEUMATIC RIVETING ON 
The secretary of the Master  Black- 
smiths’ Association, Mr. A. L. Wood- 


worth, of the Cincinnati, Hamilton & 
Dayton, at Lima, O., is the designer of 


COMPRESSED AIR. 


the group of tools shown in Fig. 7. The 
most conspicuous tool in the engraving 
is a former for bending corner steps for 
freight cars, the lever at the left of the 
figure being removed to show the con- 
struction of the dies. When in use the 
bedplate of the device is clamped to an 
anvil, as shown. The movement of the 
levers bends the blank to form the hori- 
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DRAWBAR POCKETS. 


zontal part of the step, and the offset on 
each arm catches the blank as the lever 
closes against he bed, thus turning it 
down at the end to whatever distance may 
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be desired. Both ends are bent and turned 
at the same time. With the size of iron 
used, 3g by 2 inches, it is stated that from 
250 to 300 steps are made by two menin 
a fair day’s work. It is the intention to 
apply air power and thus about double 
the capacity. A sample of the finished 
product is shown in the foreground at 
the right. 

The tool at the left of the engraving is 
for bending eyebolts, brake-hanger hooks 
and the like. The lever in which the iron 
is held has a slot for that purpose, and is 
pivoted at the end by a lug, which passes 
through the bedplate and is fastened by 
a cotter pin. The other lever is held by 
a stationary pin, which forms the pivot 
on which it swings. This lever carries a 
roller. In operation the iron is placed in 
the slot and a slight movement given to 


The size of iron used is 4 by 1% by 8 
inches long. The mandrel around which 
the collars are wrapped is 2% inches 
in diameter and has a lever to hold 
the iron in place while being bent. The 
lower end of the mandrel passes down 
through a hole in the plate, as shown. 
The device is operated by air. The levers 
which are attached to the piston rod of 
the air cylinder have at their opposite 
ends rollers carried by 14-inch bolts 
passing through curved slots in the bed. 
As soon as the blank is wrapped around 
the mandrel until the centre is reached, 
the curved slots bring the rollers in close 
together behind the mandrel, thus mak- 
ing the blank form a perfect circle. The 
mandrel is then raised, and the collar falls 
off. The capacity is limited only by the 
capacity for heating. 
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the slotted lever brings the body of the 
bolt central with the eye. The longer 
lever, with its roller resting against the 
iron, is then carried around, wrapping the 
blank around the stationary pin forming 
the eye. This tool is also clamped on an 
anvil when in use, and from 40 to 50 %- 
inch eyebolts may be made in an hour 
by one man. 

The tool just to the right of the anvil 
is a very successful device for bending 
collars for the heads of drawbar stems. 


The tool to the extreme right is pre- 
cisely similar in principle, except that it 
works under the steam hammer, and is 
intended for bending brake-hanger loops. 
In use the plate is bolted in an upright 
position to the bottom die of the hammer, 
and the arms are hinged to the upper 
die. The rollers are flanged in order to 
hold the iron close against the plate while 
bending. 

A considerable number of other tools 
of a similar class have been developed as 
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a result of a necessity for rapid work in 
the various railway blacksmith shops of 
the country. An indication of the extent 
to which such tools have been put in 
service is shown by the statement of one 
railway blacksmith that he has in his shop 
nearly 3,000 iorms for bending, forging, 
etc. The above are given as suggestive 
of the ease with which a shop equipment 
may be increased with small initial ex- 
pense.—Railway Aye. 


Mechanical Housecleaning. 


Some months ago there was described 
in these columns a device known as the 
“House Renovator,” which is a dustless 
system of cleaning, renovating and disin- 
fecting hotels, residences, office buildings, 
hospitals and public institutions with 
compressed air. The scheme in general 
is not entirely new. Railroads have been 
cleaning their passenger and sleeping 
cars with compressed air successfully dur- 
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ing the past ten years, but the device men- 
tioned is designed for the purpose of not 
only knocking the dust and dirt out of 
their lodging places, but to imprison them 
before they have a chance to obtain an- 
other habitation. 
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We all remember, nay, observe, the pa- 
tient houseworker with a broom. She 
goes after the particles that lurk in the 
woof of the carpet and to give her due 
credit she gets many of them, but it’s a 
wearing process and ends up with a lame 
back. The filmy dust picks out dark fur- 
niture, and children write their names in 
juvenile glee. It is further pursued and 
batted from one place to another, until 
somehow or other it gets out of sight 
again for awhile. After awhile the ac- 
cumulations multiply and then comes 
housecleaning. 

Here is where Mr. Thurman, of St. 
Louis, steps in. He claims not to disturb 
your carpets. By his system the walls are 
cleaned of all the dirt and dust, the car- 
pets are thoroughly renovated, removing 
and collecting all the dirt and dust the 
carpet contains, also removing that dirt 
which is between the carpet and the floor. 
After the carpets are cleaned they are 
thoroughly disinfected, the disinfectants 
being blown on the walls and into the car- 
pets with compressed air. 

The process has many features which 
appeal to every one. The lessening of 
tiresome labor and the purifying of the 
atmosphere of living apartments are 
among the important ones. 

By this method one man can clean 
from eight to twelve rooms per day, 
which includes walls, carpets, rugs, drap- 
eries, bedding and upholstered furniture. 

Figure 1 shows the system operating in 
hotels, using an electric air compressor 
mounted on a rubber tired truck in which 
the power is supplied to operate the com- 
pressor from the electric light. wires. This 
machine compresses air up to 90 pounds 
per square inch and stores the air in the 
air reservoirs mounted on the truck; the 
supply of air to operate the dustless car- 
pet renovator is drawn from these reser- 
voirs. The renovator is pushed back and 
forth over the floor in a similar manner 
to the ordinary carpet sweepers now in 
common use. The renovator collects all 
of the dust which the carpet contains, and 
after the room is cleaned the dust is 
dumped out into a receptacle. 

Figure 2 shows the system operating in 
private houses having no electric light 
wire connection, the supply of air being 
obtained from bottles. These bottles are 
made of suitable size and are rolled of a 
solid billet of steel, into which is pumped 
compressed air at 3,000 pounds’ pressure 
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per square inch. On the neck of these 
bottles are attached reducing valves, 
-which reduce the air from 3,000 to 70 
pounds per square inch. These bottles 
are filled at a central station, using high 
pressure air compressors, which are made 
especially for this company. These com- 
pressors are capable of filling from 18 to 
20 bottles per day, and one bottle has suf- 
ficient capacity to clean five ordinary 
rooms and are tested up to 13,000 pounds 
per square inch. After the bottles are 
filled at the compressor they are loaded 
on a wagon and are delivered on the side- 
walk of the residences to be cleaned. The 
hose is attached to the reducing valve oi 
the bottle and is carried into the house 
and furnishes the proper amount of air 
to renovate the carpets and collect the 
dirt and impurities therefrom, as _ illus- 
trated. 

Mr. J. S. Thurman, the inventor of this 
system, has recently organized a company 


fu 





various cities and towns of the country, 
and are also arranging with hotels and in- 
stitutions for the same purpose. 





Pneumatic Work.* 





I wish, before commencing the few re- 
marks I have to make, to thank you for 
the honor you have conferred on me in 
asking me to speak on this subject. I 
wish to thank you before I begin, because 
your commiteeman, Mr. John W. Neil, 
asked me how long I expected to speak. 
I told him I thought I could say all I 
have to say in a quarter of an hour. He 
smiled and said: “So long?” I will try 
and cut it shorter. 

In the first place, in regard to the pneu- 
matic work foundation, to be done by 
the pneumatic method, your invitation 
committee asked me to read a paper on 
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known as the General Compressed Air 
House Cleaning Company, and who are 
contractors and engineers for complete 
house cleaning equipment and compressed 
air plants, with offices in the Lincoln Trust 
Building, St. Louis. At the present time 
the company is arranging with parties 
who desire to get into this business in 


“Pneumatic Foundations.” In these 
days of bicycles we are all very familiar 
with the pneumatic tire; some of us know 
the luxury of the pneumatic mattress. 
We associate in our minds with anything 
“pneumatic” an idea of something 


* Address of Mr. D. E. Moran to the Central 
States Water Works Association. 
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springy; that will bounce. I can assure 
you that is not the kind of a foundation 
Mr. Bouscaren wants for his pumping 
engine; he does not want something that 
will jump up and down at every stroke of 
the pumps, but he wants something very 
solid. That is what we are trying to give 
him. The pneumatic method in general 
is simply a way of doing what under dif- 
ferent conditions could be done without 
the pneumatic method. We simply em- 
ploy it to keep out the water. It has been 
a growth, a gradual development from 
the old diving-bell. It is not necessary 
for me to tell you what a diving-bell is. 
as you are familiar with its principle, and 
know that it is shaped something like 
a goblet turned upside down, and allowed 


afterward in recovering treasure from 
sunken wrecks. It had a limited use in 
that way. It was not until the develop- 
ment of the machinery end of the busi- 
ness that somebody put compressed air 
into it, and it became of value to the 
engineer. The diving-bell in its simplest 
form had a certain amount of water in it; 
that water prevented work being done 
right at the bottom of the well. (The 
speaker drew a rough sketch on the 
blackboard to illustrate the principle 
stated.) Where the diving-bell rested it 
was necessary for men to work in a cer- 
tain depth of water which rose in the bell. 
Now, by the introduction of compressed 
air, the pressure in the air space could be 
made to equal the water pressure below; 

















Se VS 











g 
| 





THT 
i 
re 

\ 











CMT 





\\Ay 


LL 



































: eee 


-_. . 
. -. f , 








Fic. 2. CLEANING CARPETS OF PRIVATE HOUSE. 


to settle in the water; as it settles, its 
weight keeping it steady and the sides at 
the same level, the air caught and impris- 
oned in the diving-bell is compressed; 
the more the contained air is compressed, 
and the less becomes the air content and 
the greater the content of water. That 
was used in the last century by some in- 
genious man, first as an experiment, then 


the result would be that the water would 
be prevented from thus rising in the bell 
as it did before the use of the compressed 
air; and the workmen thus could stand 
on the bottom, where the bell rested, dry- 
shod. 

The development from that to the mod- 
ern caisson was a gradual growth, as I 
have said. 
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One of the earliest instances in which 
the pneumatic method was used in the 
building of a pier was the Salt Ash 
Bridge, built by Brunel. I have not my 
books of reference here, or I might have 
looked this up; but it is unimportant. It 
was a crude method, extremely clumsy 
and difficult. There was a wooden foun- 
dation for the pier cut up into innumer- 
able small pockets, with tortuous narrow 
passages for egress. The work was done 
under great difficulties; the workmen had 
to go up in these narrow chambers in the 
caisson, fill bags with mud, and then car- 
ry them to the air-lock; and in that way 
the excavation was made. It was very 
slow and very difficult. The development 
from that day to this has been a develop- 
ment in the direction of the perfecting 
of the caisson as an excavating machine. 
The caisson has now become like a box 
turned upside down; and the larger the 
opening inside, and the easier the means 
of getting material out, the easier the 
caisson for working in it. As the struc- 
ture requires considerable strength in all 
its parts, the calculation of a caisson is a 
matter of great difficulty, because the 
strain that comes upon it is not a definite 
one, as in bridge structures, where you 
can separate the strains and deal with 
them as you please. In a caisson there is 
no telling what strains will come upon it. 
The real pressure is a problem that de- 
fies accurate calculation. There is no as- 
sumption upon which it can be exactly 
calculated. It must be gotten at as the 
result of experience guided by engineer- 
ing knowledge. 

From the primitive diving-bell, which 
had no method of ingress or egress, ex- 
cept under the edge, the modern caisson 
has developed and become a structure in 
its simple form like a rectangular pier, 
thus: (making sketch on black - board). 
Openings are carried up through the pier, 
or whatever the structure is, through the 
caisson and through the masonry on top. 
There are several ways of making the 
excavation. It is necessary to get dirt 
out from below the pier in order to sink 
the caisson. The first, and perhaps the 
simplest method, which you will probably 
see at California this afternoon, is by 
blowing it out. The air pressure in the 
caisson being in general slightly higher 
than the water pressure, this air pressure 
has been found sufficient to carry a cer- 
tain amount of material with it through 
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the pipe. It is usual to put in a 4-inch 
ordinary iron pipe, having at the top an 
elbow generally of a large radius. This 
pipe is carried through the caisson in an 
air-tight manner. The lower end has a 
plug valve giving a full 4-inch circular 
opening; and below the valve an exten 
sion of the pipe and usually another el- 
bow. Sand or other fine material, as the 
air escapes, is fed by hand or shovels in 
front of the pipe; and the current of air 
going through the pipe carries with it 
a very large proportion of this soft ma- 
terial. That method is very simple, very 
rapid, very safe; but it does not work 
with rock. It works with difficulty with 
certain kinds of clay. Certain kinds of 
clay we cut up with a jet of water and 
carry it through the pipe. That led to the 
introduction of an excavating air-lock. 

I want to say a word about air-locks. 
An air-lock is an arrangement for getting 
from the inner pressure to the outside 
pressure. In its simplest form it consists 
of a cylinder, or boiler, with two heads. 
On the upper head there is a door, and 
the lower head also has a door. One of 
these doors is always kept closed to re- 
tain the pressure. Both doors open down- 
wards. At its lower end there is a shaft 
or pipe connecting it with the caisson; 
men or material can come up this shaft 
and go through this lower door, and 
while it is opened the upper door is 
closed. At this time the pressure in the 
air-lock will be the same as the pressure 
in the caisson. The lower door is then 
closed, shutting oft the supply of air 
irom the caisson into the lock; the valve 
at the upper door is then opened, allow 
ing the compressed air contained in the 
lock to escape; and when the air in the 
lock is the same as the outside pressure, 
the upper door will drop, and communi- 
cation is opened with the outside air. In 
the same way, returning, the lower door 
being closed, the men may go through 
the upper door, which will then be closed 
and the lower valve opened, allowing the 
air in the caisson to flow in the air-lock 
till the pressure there is equal to the 
pressure in the caisson, when the lower 
door is dropped, and then communication 
is open to the caisson. This lock can be 
used in excavation by having the work- 
men carry up through it bags of broken 
rock, or other material. That was im- 
proved upon later on by the so-called 
“O’Connor bucket.” The bucket car- 
ried a valve on the top of the bale, which 
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closed the hoist-pipe. In this arrange- 
ment the hoist-pipe, or shaft, passed 
through the roof of the caisson, and 
terminated at its lower end in a cylindri- 
cal extension projecting into the working 
chamber below the roof of the caisson. 
Just below the roof of the caisson the 
shaft contracted slightly, and was fitted 
with a conical valve seat corresponding 
to a valve-plate of circular form fastened 
to the bale of the excavating bucket. 
When the excavating bucket was lowered 
through the shaft into position in this 
cylindrical extension in the wooden cham- 
ber, the valve on the bale fitted into the 
conical valve seat, and was held there by 
means of set screws, operated from the 
interior of the working chamber. Doors 
in the side of this cylindrical extension 
were then opened, allowing dirt and small 
pieces of rock to be shoveled into the 
bucket. When the bucket was filled, 
these doors were closed, the pressure 
equalized, and the conical valve released, 
when the bucket and its contents could 
be hoisted to the surface, dumped, and 
returned for another load. 

An improvement on this method was 
a pneumatic hoist devised by the eminent 
bridge engineer, Mr. Geo. S. Morrison. 
I have never seen this method in opera- 
tion, but understand that it is satisfactory 
and efficient. It goes among the “‘sand- 
hogs” by the euphonious name of ‘*Mor- 
rison’s go-devil.” 

I am using at California a lock which 
enables an ordinary bucket, or even a 
barrel of cement, to be passed in and out 
of the caisson without detaching it from 
the hoisting rope leading to the derrick. 
The lock has a simple lower door hinged 
on a shaft, which shaft extends to the 
outside of the lock through a stuffing- 
box. On the outside is a counter-weight 
lever and counter-weight, to balance the 
door and afford means of operating from 
the outside. Above the lower door is a 
cylindrical section, called the bucket 
chamber, large enough to contain the 
bucket. The opening above the bucket 
chamber, instead of being closed by a 
single door, is closed by two doors work- 
ing to and from the centre. When these 
doors are closed they completely close the 
opening, and form a tight joint with each 
other, with the exception of a small open- 
ing at the centre. In this small opening 
at the centre fits a stuffing-box of simple 
design, through which the _ hoist-rope 
passes. The two doors then close around 
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the rope contained in the stuffing-box 
and completely prevent the escape of air 
through the opening, while permitting 
the rope to pass freely. As soon as the 
bucket is filled in the working chamber 
an electric bell rings above, and the en- 
gineer at the derrick hoists the bucket 
into. the bucket chamber. The lower door 
is then closed, a valve is opened permit- 
ting the air in the lock to escape, the up- 
per doors are then opened, and the bucket 
is hoisted out, the stuffing-box remain- 
ing on the rope just above the bucket. 
In returning, the operations are reversed. 

The caisson is an excavating machine, 
as well as a foundation, and must be con- 
sidered in that light. Its development 
has been largely due to the specialists 
who have been employed in this line of 
work. Just as in the bridge shops in Am- 
erica the design has been developed, so 
in caisson work men like Eades, Sooy- 
smith, Morrison, Hermany, and others 
have added from time to time new points, 
all tending to make the caisson more and 
more efficient in its dual capacity of an 
excavating machine and foundation. 

Before I leave the subject of the de- 
velopment of the caisson, I must say a 
word for “the man behind the gun’”—the 
“sand-hog.” He is a tramp; he has no 
home, no family, no morals, no religion; 
he is nothing but a “‘sand-hog.” He got 
the name from the fact that at one of 
those jobs at Havre de Gras, close to the 
Chesapeake Bay, the farmers’ hogs used 
to go down at low tide and root in the 
sand; they covered themselves with mud; 
and the workers in the caisson, seeing the 
close resemblance between themselves 
and the farmers’ hogs rooting in the mud, 
christened themselves ‘‘sand-hogs”’; and 
ever since then they have gone by that 
name. They are a class by themselves, 
and follow a pressure job from one part 
of the country to the other. About the 
time we are ready to put on the air, some 
seedy individual pokes in his head at the 
window and says: “Say, Mr. Moran, 
when are you going to put on the air?” 
Yet the sand-hog has done much to de- 
velop pneumatic work. It was a “sand- 
hog” who first suggested the idea, or ob- 
served the fact, that by allowing a slight 
flow of air above the blow-pipe soft ma- 
terial could be better and more easily 
blown out; and so, without remembering 
the name of the “sand-hog” who sug- 
gested the plan. we arrange to have a lit- 
tle vent in our blow-pipe. 
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The “sand-hog” is an interesting study 
to me; he has his peculiar disease, the 
“caisson disease,’ called by the ‘“sand- 
hog” the “bends.”’ The action of high- 
pressure compressed air on an ordinary 
man is temporary; you feel it while you 
are in it; an hour after you are out you 
don’t feel it, and you are ail right. But 
it may make great havoc with the human 
system. It affects the ears. If the Eu- 
stachian tube is clogged, the pressure on 
the outside will rupture the ear drum. I 
Know engineers and “sand-hogs’” who 
are deaf from that cause. It also will 
produce paralysis, temporary or _per- 
manent; and it may produce death. The 
subject has been studied both from a 
medical and practical standpoint. I am 
glad to say that in recent years the mor- 
tality and injury from the use of com- 
pressed air is greatly reduced. Still, there 
is always present danger in compressed- 
air work. The “sand-hog” knows noth- 
ing about the “caisson disease,’ tech- 
nically so-called. He only knows it as 
“the bends” from practical experience. 
It was many years before I found out 
how this disease got the name of “the 
bends.” It seems that when Eades was 
putting down the foundation of the St. 
Louis bridge, there was a peculiar form 
of style of carriage among fashionable 
ladies of this land, which was known, and 
is, no doubt, remembered by many of 
you, as it is by myself, as “the Grecian 
bend.” And when a workman came out 
of the caisson and felt pains in his knees, 
and a “crick” in his back, and when he 
could not walk easily or well, his friends 
would laugh at him and say: “You are 
trying to walk “the Grecian bend.” In 
time the “Grecian” was dropped, and the 
disease was named by the workmen “the 
bends.” I don’t think our workman here 
on this job will be so troubled, because 
the air pressure is very light. We can do 
much to relieve them now-a-days if they 
do get “the bends.” 

Now, gentlemen, this is a windy sub- 
ject. We have to keep our compressors 
running day and night; and sometimes I 
think when I get started on this subject 
I also will run on all day and night; but 
I will not do it! I am at the end of my 
fifteen minutes and will close, thanking 
vou for your kind attention. 

A hearty vote of thanks was tendered 
to Mr. Moran at the end of his remarks. 
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Compressed Air and Liquid Air as Used in 
the Simplon Tunnel Construction. 


Mr. Axel Larsen, M. Inst. M. E., in 
Cassiers for January, 1900, has an inter- 
esting article illustrating and describing 
the progress of work on the Simplon 
tunnel, 

Among the ordinary uses of com- 
pressed air on this work we also find 
some extraordinary uses. To. clear 
away the debris Mr. Brandt, of the firm 
of contractors who are building the tun- 
nel, proposes to use a gigantic air gun 
300 feet long, and with a calibre of 6% 
inches. This gun is charged with com- 
pressed air at a pressure of 100 atmos- 
pheres and fires a projectile of 900 gal- 
lons of water. When the cannon has 
been placed in position the powder fuses 
will be abandoned and the shot firiag will 
be done by electricity. In this manner 
it will be possible to fire the explosive 
in the bore holes and gun simultaneous- 
ly. Thus at the same moment as the 
solid rock is splintered into a heap of 
fragments by the blasting charges a huge 
volume of water is hurled against the 
debris which is instantaneously washed 
away from the working face and left 
against the wall some 50 yards further 
down the tunnel. 

It is at this tunnel that the use of liquid 
air as an explosive was first tried, and 
much is expected of it. The cost of it 
is comparatively low, as liquid air could 
be made on the spot where ample wa- 
ter power is available. The minor diffi- 
culties with it have been overcome and 
it is now possible to keep liquid air in 
specially constructed vessels for four- 
teen days and longer. Cartridges of 
6 inches diameter would have a life of 
over a quarter of an hour, which would 
be sufficient for loading and firing. But 
one great drawback remains. It is the 
danger of premature explosion of the 
cartridges when accidentally brought in- 
to contact with fire, and as naked lights 
of the oldest type are used everywhere 
in the Simplon tunnel, such an accident 
would seem extremely probable. 
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A liquid air cartridge is made as fol- 
lows: A cylindrical paper or cardboard 
wrapper is filled with the powdered ma- 
terial intended to support combustion, 
the liquid air being, of course, the ox- 
idizing agent. The cartridge is then 
bodily immersed in liquid air. In from 
i5 to 20 minutes it is soaked through 
and is ready for use. Several mixtures 
of carbonaceous bodies have been tried 
as substances supporting the combustion, 
and it has been found that not all of 
them involve the same degree of dan- 
ger. Some of the cartridges made as 
above described burn away more or less 
violently when ignited by flame, while 
cthers explode almost immediately. Un- 
fortunately, the mixtures which have 
proved comparatively safe are also the 
least effective. It, therefore, remains to 
be seen whether a mixture will be found 
which combines sufficient explosive 
strength with safety of handling. Mean- 
while, it may be said with a fair degree 
of certainty that liquid air mixtures will 
never be generally introduced as a blast- 
ing agent, for apart from the difficulty 
of preparing the cartridges under or- 
dinary mining conditions, it is an ex- 
ceptional thing to meet with 6%-inch 
cartridges in ordinary mining (1 to 2 
inches being the usual sizes), and a 
thinner cartridge does not retain the 
liquid air long enough to be relied upon 
for shot-firing purposes. 

With the work in the Simplon tunnel 
it is, of course, a different matter. The 
conditions there are different. It is alto- 
gether an exceptional case, and if the ex- 
periments with liquid air should ultimate- 
ly prove successful, the advantages 
achieved may mean the completion of the 
tunnel in 1903 or even earlier. 

Professor Linde, of Munich, who has 
done so much to render the liquefaction 
of the atmospheric air an industrial suc- 
cess, personally conducts these experi- 
ments at his labdératory near Brig, and 
his thorough knowledge of the subject 
promises a successiul issue, if it is to be 
attained at all. 


Liquid Air in Medicine and Surgery. 





Dr. A. Campbell White, writing for the 
Medical Record, says: 

“T think there is reason to hope that 
we have in liquid air a therapeutic agent 
which will remove many otherwise ob- 
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stinate superficial lesions of the body and 
cure some lesions which have heretofore 
resisted all measures of treatment at our 
disposal, including the knife. I am firmly 
convinced, with the experience already 
had with its use, that it is a specific in 
the treatment of such diseases as herpes 
zoster (painful neuralgia, accompanied . 
by an eruption), sciatica and intercostal 
and facial neuralgia, affording instant and 
continued relief after one application over 
the spinal end of the affected nerve. The 
use of liquid air in medicine, i. e., in pul- 
monary diseases, in the reduction of fever, 
etc., opens a large field, one which pre- 
sents many obstacles at the very start, but 
much hope for the future.” 

Dr. White, who is known as the first 
New York physician to use anti-toxin, 
became interested. Mr. Tripler gave him 
the use of his laboratory, and Health 
Commissioner Jenkins gave him the priv- 
ileges of the department’s hospital lab- 
oratory to test the effects of liquid air 
on germ life. 

Dr. White began treatment of the hu- 
man skin by curing ulcers of the leg. 
The doctor put himself on record as say- 
ing: ‘So many of these cases have been 
successfully treated with liquid air that 
it can be positively said that we have 
nothing at our disposal to-day which will 
cure ulcers so quickly, thoroughly and 
with as little pain.” 

Dr. White accounts for the phenomenal 
quality of liquid air in this way: He says 
in liquid air we have pure cold.without 
moisture. The danger in getting one’s 
feet frozen is not long exposure to cold, 
but to cold and moisture combined; 
moisture preventing evaporation. 





Liquid Air for Blasting. 





With the excitement that attended the 
first application of liquid air, it was 
claimed that a new agency had been placed 
at the disposition of mankind that would 
be used for countless important purposes. 
Some time ago Stone published the 
claims that were set forth as to the merits 
of liquid air for blasting purposes, espe- 
cially in gaseous mines, where sparks are 
dangerous. 

Some experiments, conducted by the 
Vienna Crystal Ice Company, in the pres- 
ence of representatives of the Austrian 
Technical Military Committee, may, 
therefore, be of interest. ‘These experi- 
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ments are by no means decisive, since 
they were certainly not made under 
favorable circumstances; but they are 
instructive. The liquid air was _ ob- 
tained from the Linde Company, in 
Munich, and was transported in open 
flasks, provided with a Dewar vac- 
uum jacket. These flasks were packed 
with felt and cotton; over the open neck, 
which projected through the lid of the 
wooden case, a cap of felt was loosely 
fitted. When dispatched, the liquid con- 
tained a mixture of oxygen and nitrogen 
in the ratio of 75:25. During the 72 
hours which elapsed before actual use, 
the greater part of this time being spent 
on transport, half of the liquid had evap- 
orated, and the remaining liquor contained 
85 per cent. of oxygen: nitrogen is more 
volatile than oxygen. Two kinds of cart- 
ridges were made of kieselguhr, mineral 
oil (solar oil), and the liquid. In the first 
case the kieselguhr and oil were mixed 
in a wooden basin, the liquid added grad- 
ually, and the paste ladled in paper cart- 
ridges, clothed with asbestos. In the sec- 
ond case, the earth and oil were charged 
into the cartridge, which rested in a 
double sheet-metal cylinder with a sep- 
arating layer of felt. and the liquid air 
gradually poured into the cartridge until 
the mass was thoroughly impregnated. 
In both cases the formation of mist and 
hoar frost sufficiently indicated how much 
of the oxygen escaped during the prep- 
aration. The cartridges could be handled, 
but the men did not care to squeeze them 
in firing the primers and detonators; as 
a consequence, one cartridge missed fire. 
Holes 30 inches deep were bored in rock. 
It resulted that these so-called oxylignit 
cartridges were hardly strong enough, as 
too much oxygen had evaporated. The 
cartridges of the second type did not 
prove so powerful as the others, probably 
because the lead cases furthered evapor- 
ation. especially from the bottom of the 
cartridge. On these results, Artillery 
General-Engineer Hess has commented 
to the following effect: The preparation 
of the cartridge is wasteful and dangerous 
to the eyes, etc.; and, owing to the rapid 
evaporation, it is further impossible to 
guarantee the strength of the cartridge, 
even in the roughest way. Kieselguhr 
and oil seem to be suitable absorbents 
and oxylignit an effective blasting agent, 
though comparative tests have not been 
made yet. The cartridges must be used 


within, say, 15 minutes of their prepara- 
tion. There is no danger, hence, from 
missing fire. But, on the other hand, it 
will be difficult to fire many cartridges 
simultaneously, and, strictly speaking, the 
cartridges should be made on the spot, 
and be in a very hard condition. That 
would scarcely be possible below ground; 
the spurting liquid might break the 
glasses of the hot safety lamps, and it re- 
mains to be investigated whether the 
iarge volumes of oxygen might not lead 
to spontaneous ignition of marsh gas or 
coal dust. The evaporating oxygen 
would, on the other hand, improve the 
air, and the blasting would not contam- 
inate it. Some of these objections are 
very serious, especially the unreliability 
of the power of the cartridge, and the 
short period during which it remains ac- 
tive. The cartridge cannot, of course, be 
sealed, nor can the vessels in which the 
liquid air is transported. For military 
operations oxylignit would certainly not 
appear to be suitable. But the whole 
question is only in its experimental stage, 
and better methods of making cartridges 
could probably be devised.—Stone. 
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A novel application of compressed air 
has recently been patented on a “Com 
pressed Aid Mechanism for Vehicles and 
Other Devices.” With this simple device 
the inventor, F. Schumacher, of 148 Sack- 
ett street. Brooklyn, N. Y., proposes to 
reduce the friction on the axles of heavy 
rolling stock, by confining a volume of 
compressed air in a system of pistons and 
chambers in such a manner so as to en- 
able the axles of a vehicle to rotate 
against the air pressure without friction. 

The illustration shows the principle of 
the invention as it is applied to a freight 
railway truck. Every detail of the opera- 
tion of the device is automatic, simple 
and positive. The arrangement consists 
of a pressure accumulator, air chambers 
for the axles, and a pressure regulating 
mechanism. A pump and a small storage 
tank constitute the autcmatic pressuré 
accumulator, and maintains the necessary 
pressure. It may well be compared to 
the inflation of a pneumatic tire; once 
filled, it lasts for a long time. From the 
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storage tank the pressure is regulated by 
a governor, admitting and expelling the 
air to and from the chamber ‘a’ and the 
space “e” below piston “P” in pot “K,” 
chamber “‘a”’ and space “e’”’ being connect- 
ed by a pipe ‘“‘w.” The adjustment of the 
governor is such that the pressure in 
these spaces is maintained proportional 
to the load to be maintained by the air. 
The pot “K,” with piston “P,” serves to 
regulate the pressure under load vibra- 
tions, reducing or increasing the volume 


— 





in “a,” “w" and “e,” without admitting or 
expelling any air to or from. said air 
spaces. The load resting on bolster “O, 
spring “P” and piston “P,” enables the 
air in “e’’ to exert an anti-vibrational in- 
fluence upon the same, absorbing all 
trembling vibrations of the vehicle not 
absorbed by the spring. 

The fittings on the axle consist of a col- 
lar “S,” easily removable; a bearing-block 
“X,” with its piston-shaped lid “V,” a 
box or casing “U"” for the axle, and a 
frame “W” for casing ‘“U.” 

The bearing-block “X” has a cylin- 
drical top for “V” and a recessed surface 
for an air space “a.” It being fitted air 
tight to “V” and “S” no air can escape, 
and ‘‘S” can rotate with axle “A” against 
the pressure in “a.” 

Any number of air-chambers on the 
axles may be connected to one pot, “K,” 
it being only necessary to properly pro- 
portion the combined lifting areas be- 
tween the chambers of the axles and the 
lifting area of the air in pot “K.” | 

The pressure in the storage tank is at 
all times greater than the pressure in the 
chambers of the axles and connections, it 
being in the latter spaces at a maximum 
of 175 lbs. on railing cars, and consider- 
ably less for lighter vehicles. The advan- 
tage claimed in the application of this 
device to heavy rolling stock is the fol-- 
lowing: 
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Frictional 
cent. 

A longer life of the bearing. 

The saving of over 75 per cent. of oil. 

A positive prevention of hot bearings. 

Increased safety for the rolling stock. 

Increased speed of fast trains. 

Better comforts for the traveling public. 

Smaller coal bills. 

Smaller motors. 

Decreased expenses in street railway 
equipment. 


reduction of over go per 





In its issue of Dec. 
way Review asserts that air cars have 
been taken off the Twenty-eighth and 
Twenty-ninth street lines in the city of 
New York. As the statement has been 
made also in other technical papers, it 
may be as well to state here, in justice to 
the American Air Power Company and 
the Metropolitan Street Railway Com- 
pany, that this is wholly untrue. The air 
cars have been in practically continuous 
operation for many months, the only in- 
terruption in their service being one or 
two months ago, or so, due to a tem- 
porary breakdown of the main air com- 
pressor at the station. The cars are now, 
and have been since that single interrup- 
tion, running regularly, and apparently to 
the satisfaction of the public.—Street Rail- 
way Journal. 


15, the Street Rail- 





The new edition of the mammoth cata- 
logue of Manning, Maxwell & Moore, New 
York, is about to be issued. It will be 
devoted exclusively to the illustration of iron- 
working machine tools. Those who have 
new tools that they would like to have 
illustrated in this catalogue should im- 
mediately correspond with Manning, Max- 
well & Moore at their New York office. 
This should be particularly interesting to 
the manufacturers of pneumatic appliances. 





The new main power station of the 
Third Avenue Railroad Company, New 
York, is to be the largest station in the 
world. The station will contain 16 main 
generating units. 

For the purpose of cleaning the elec- 
trical machinery two Westinghouse air 
compressors are to be provided to fur- 
nish compressed air under a pressure of 
70 pounds per square inch. Each pump 
is to have the capacity of compressing 20 
cubic feet of free air per minute. 
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Air is to be stored in two W esting- 
house standard locomotive reservoirs, 
from which mains and branch connections 
are to be led to the various machines. A 
suitable number of hose and nozzle equip- 
ments are to be provided for directing 
the air when used for cleaning. Con- 
nection is to be made from this system to 
the oil-system for handling cylinder oils. 





The New York Air Compressor Company 
reports sales of over ten air compressors in 
as many days. These include a large 
duplex compressor for Japan and four com- 
pressors of 1,200 cubic feet capacity for the 
Pennsylvania Railroad. 
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Pneumatic Tools 











American tools are making their way 
into Europe and the latest extension is 
that of the Standard Pneumatic ‘Tool 
Company, who has through Mr. Henry J. 
Kimman, established works at Chippen- 
ham, near London, for the manufacture of 
the ‘‘Little Giant” pneumatic tool for the 
European trade, and installed a plant of 
the most improved machinery and labor- 
saving appliances. Mr. Kimman has just 
returned from his European tour, and be- 
fore his departure for this country the 
plant was in full operation and turning 
out tools in large numbers. He states 
that the opposition to the use of pneu- 
matic tools by labor organizations on the 
other side of the Atlantic on account of 
their labor-saving qualities is gradually 
dying out, and everywhere progressive 
concerns are installing machines of this 
description. During the past year the 
“Little Giant” pneumatic drills, ham- 
mers and boring machines have met with 
much favor in the export market and they 
are being adopted by some of the largest 
foundries, shipyards, machine shops, rail- 
road and boiler works and manufactories 
in Great Britain, Germany, Italy, France, 
Sweden and Russia, one concern in 
Holland having placed an order for $25,- 
ooo worth of pneumatic tools, and other 
orders aggregating this amount from the 
other countries herein enumerated. The 
domestic business is also increasing, par- 
ticularly with the railroads. The demand 
for the “Little Giant” tools will, if con- 


tinued, compel the enlargement of the 
company’s works. 


The Chicago Pneumatic Tool Co. re- 
port a large increase of their sales with 
the opening of 1900, their tools going to 
all parts of the world and into ev ery va- 
riety of uses. They are now receiving 
returns from a tel letter to all cus- 
tomers, and the flattering responses show 
that their tools and appliances have met 
with the highest and continued favor ev- 
erywhere. As new demands arise, new 
tools are produced to meet such demand, 
and the high -uality of material and 
workmanship used in all their produc- 
tions gives them a standard of excel- 
lence which is recognized the world over. 
Among their latter tools, the Boyer Long 
Stroke Riveting Hammers are found to 
meet the requirements of all classes of 
riveting, particularly on boiler work, 
where the heat results are attained with 
a great saving in labor and expense. This 
company will soon issue a new series of 
catalogues, showing their full line of 
pneumatic tools and appliances. 


PATENTS GRANTED DEC., 1899, 
Specially prepared for COMPRESSED AIR. 


638,392. — AIR-SUPPLYING DEVICE FOR 
DIVING PURPOSES. Frank A. Hens- 
ley, San Antonio, Texas. 

An air-supplying device for the purpos¢ 
described, a submergible air reservoir hav- 
ing an open water-chamber extension at 
the bottom, air supply and exhaust pipes 
communicating respectively with the inte- 
rior of the reservoir and the water-chamber 
extension thereof, a mouthpiece having sep- 
arate branches, a single nipple connection, 
and check-valves arranged respectively at 
opposite sides of said nipple connection, and 
inhaling and exhaling tubes respectively 
connecting the separate branches of the 
mouthpiece with said air supply and ex- 
haust pipes 
638,409. — RECEIVING - TERMINAL FOR 

PNEUMATIC - DESPATCH SYSTEMS. 
Charles F. Bodinus, Austin, Ill. 

A pneumatic-despatch terminal, tube hav- 
ing a carrier-discharge branch, the direction 
of discharge being transverse to the air- 
return portion of the tube, a valve for the 
discharge branch openable by impact of a 
carrier, the discharge branch being the only 
means of communication with the interior 
of the tube opened by the discharge of the 
carrier, and being prolonged beyond the air- 
return portion of the pipe to form an air- 
cushion, but the distance from the outer 
end of the discharge branch to the more re- 
mote side of the air-return portion of the 
tube being not greater than the length of 
the carrier intended to be used in the sys- 
tem. 
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638,460. — AIR - COMPRESSOR. John H. 
Hopps, San Francisco, Cal. Assignor to 
the Fulton Engineering & Ship-Building 
Works, same place. 

An air-compresser having two or more 
inlet-valves, each of which is operated 
through the medium of a spindle and mech- 
anism connected with the motive power; 
gripping devices connected with the motive 
power and operated synchronously with the 
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movement of the inlet-valves, said gripping 
devices being adapted to automatically en- 
gage or release the valve-spindles, means 
for operating the gripping device from the 
motor or engine to move the inlet-valve and 
a tripping mechanism adapted to act on 
each gripping device consecutively as the 
pressure in the receiver increases above a 
fixed point. 
638,928. — PNEUMATIC RAM. Arthur L. 
Humphrey, Colorado City, Colo. 

An apparatus of the character mentioned. 

the combination of a track-bar having 
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means for supporting the same in place, a 
roller-carriage adapted to the track-bar to 
travel freely thereon, a ram mechanism 
mounted on the carriage to travel and re- 
coil therewith, said carriage having means 
whereby it may be adjusted manually on 
the track-bar, and a stop on the track-bar 
to limit the recoil of the ram and the car- 
riage. 
639,317.—-PNEUMATIC PYROMETER. Ed- 
ward A. Uehling, Newark, and Alfred 
Steinbart, Carlstadt, N. J. 

A pneumatic pyrometer, the combination 
with a pipe system having aperatures of a 
steam operated device for conveying air 
through said pipe system, a pot through 
which part of said pipe system passes and 
into which said steam-operated device dis- 
charges its exhaust and an indicator con- 
nected with said pipe system, substantially 
as herein shown and described. 
639,593.—MERCURIAL AIR-PUMP. Hiram 

§. Maxim, London, England. 

In a mercurial air-pump having a head 
for the mercury communicating with the 
vessels to be exhausted and with fall-tubes 
through which the mercury from said head 
descends to remove the air from the said 
vessels; the combination with the said head, 
of a hollow stopper to contain hygroscopic 
material, of an inlet-nozzle on said stopper, 
of a float for regulating the flow of mercury 
through said inlet-nozzle, of means for com- 
minuting the mercyry entering said head 
and of means for keeping the space in said 
head above the mercury in a vacuous condi- 
tion. 
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Actuated by Steam, Belt, Gearing, Gas, 
Gasoline or Water Power. 


Pneumatic 


New York Air Compressor Co. 


WORKS: ARLINGTON, N. J. 








Suitable for every 
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“LITTLE GIANT” 


PNEUMATIC TOOLS 
DURABLE EFFICIENT 


AND APPLIANCES 


+ 


speed 


2. 
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DRILLS HAMMERS { 
BORING FLUE : 
MACHINES ROLLING : 
BLOW-OFF MACHINES 
COCKS RIVETERS 





Light in weight and economical in use of air. 
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SENT ON TRIAL. GUARANTEED AGAINST 


REPAIR FOR ONE YEAR. 


STANDARD PNEUMATIC TOOL GO. 


MANUFACTURERS OF 
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PNEUMATIC TOOLS AND APPLIANCES OF ALL KINDS. 


NEW YORK, LONDON MARQUETTE BLDG., CHIGAGO, ILL., U. 8. A. PARIS, BERLIN, BRUSSELS. 


feo cfendecdesfecdeclobocdesdesecdedecdecdeeteedestood> 


2.2% .% & © © @ & 0 © 6 0 oo 6 6 eo bo oo oo 8 o oo 2 o 9 oo oo 9 9 2 2 9 2 so 2s oo. 2 2. 8. 8. 8, 8. 8, 8. hehe che che chechestoctechoctoctoche chest chootectechoctocbestectoctoek: 


wwuwuwwuwvwefFwerewFrTCrTCrlCcCcCrmCmCcrmrmcCCrCrrrcrorwvrovrveveuvevevuvuvwuvuvvvwvevvvuveved 





Hofer 


2. 


a Me a ie ae Ma ee a Se eM a Se Me a i a ee ee a ee a ie Me i ie i ee 














COMPRESSED AIR. 866 





eee @ 00 <u ¢ 600 <me- 0 008. eee. 00ee<aum e. 
eee oeee eee « eee 000 <a 0666 000mm 046 


4 


—d 


COMPRESS 
AlR MOTORS 


An Independent Motor, under quick control, noiseless, at reason- 
able cost, of high efficiency, free from danger and all objectionable 
features. The most economical system in cost of installation, 
operation and maintenance ever offered to the public. Thoroughly 
tested, both Winter and Summer, and endorsed by prominent 
engineers. 

Cars in size and appearance the same as electric or cable 
cars, the floor being no higher from raii. No paying space occu- 
pied by the air storage or mechanism, all being placed under the 
car floor. 
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RUN AT ANY SPEED DESIRED. OVERCOME GRADES AND SHARP 
CURVES EASILY. EQUIPPED WITH NOISE- 
LESS AIR BRAKES. 

Can be recharged with air in less than two minutes, and 
constructed to run any desired distance. Motors and entire load 
spring supported. Cars can be introduced one at a time on the 
track of any railway, steam, electric, cable or horse. Cars of this 
type performed a daily service of 81% miles each upon 125th 
Street, New York City, for one complete year, during which time 
they ran 32,159 miles, and carried. 188,854 cash fares. 

COMPRESSED AIR MOTORS FOR STREET, SUBURBAN AND 
ELEVATED RAILWAYS. 


COMPRESSED AIR MOTOR CO., 


45 BROADWAY, NEW YORK. 
1033 MONADNOCK BLOCK, CHICAGO, ILL. 
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AMERICAN 
Us oe Pt ee 
COMPANY. 


H. D. COOKE, ). 0. CAMPBELL, A. H. COOKE, 
President. Engineer Secretary. 


ROOMS 137-145, 
45 BROADWAY, NEW YORK CITY, N. Y. 


An association of engineers and business men has been 
formed to put on a commercial basis for all purposes the best 
form of automobile. 

With few exceptions this question has been dealt with in 
this country as a fad, and while the fact has been recognized 
and confessed by all, that there is a broad field for automobiles, 
no systematic effort appears to have been made to develop their 
uses. There has been lots of talk of applying them to business 
wagons, but little has been done in that direction. Many 
schemes have been devised by what might be termed amateur 
mechanics, who have claimed much, but who have really accom- 
plished but little. 

The men forming this Company have no pet theories or pet 
devices, but desire to go into the market with the best power 
and machine obtainable, applying it to practical work. They 
recognize the fact that there are a number of automobile engines 
in the market now, and that some of them may be developed to 
do the work planned. 

The full development of this industry will not be accom- 
plished by talking. The machines must be put into practical 
use. This will develop defects for which remedies can be 
applied. 

Arrangements are already made to acquire rights for steam 
and gas automobiles, and experiments are being made with an 
air wagon, and this combination is ready to consider any form 
of engine or power that promises to give the results aimed at. 
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PISTON DRILLS, WOOD BORING 


ROTARY DRILLS, MACHINES, 
YOKE RIVETERS, 
AIR HOISTS, 
SAND RAMMERS 


FOR FOUNDRY USE. 


CHIPPING HAMMERS, 
CALKING HAMMERS, 
RIVETING HAMMERS, 
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Any Tool sent on ten days’ trial and guaranteed for one year 


Philadelphia Pneumatic Cool Co., 


NEW YORK. PHILADELPHIA. 
aaa aan aalaz.aa.nada422 4922432093 32R9349924929 092905239092 9999092900099 N TITRA 


QOivevaveduvvudveddudvudvedddvadveddvcudveddvcudduddvcuvvuddvdddduddvcudvuddvducvuduadveutecucreevcudreccerecree 








869 COMPRESSED AIR. 


“COMPRESSED AIR” ‘worry. 
i eS 


This is the only publication devoted to the useful application 
of compressed air, and it is the recognized authority on all 
matters pertaining to this subject. 






> 


soe 


= 


ZZ 


Bee 


—____ NOW IN ITS FOURTH YEAR. 


RATES OF SUBSCRIPTION. *& *% »& 


United States, Canada and Mexico, 
All other Countries, 


IN 2». 
W 
\ Ss 2 


W 


per year, $1.00 
“ 


; ; : i . P 1.50 
Single Copies . . : ° -10 
SPECIAL + * *+ %*%+ %+ * & 
Clubs of ten subscribers, ‘ 5.00 


The attention of Engineers, Superintendents, Railroad Master Mechan- 
ics, Manufacturers of Compressed Air Appliances, Students, and all 
others whose association with compressed air require the widest 
knowledge of the —— of air power is called to this Special 
Rate. It enables them to place the magazine in the hands of opera- 
tors of compressed air apparatus by club subscriptions at an extremly 
low cost. 


LIST OF BOOKS ON COMPRESSED AIR. 


Volume No. 3, “ Compressed Air,” cloth, 2.00 


March, 1898—February, 1899, inclusive.—The twelve numbers of 
** Compressed Air,’ which make up this volume are profusely illustra- 
ted with fine half-tone engravings and line cuts of a large number of 
important applications of compressed air. The articles contained in 
the above have been widely quoted and treat upon a varied collection 
of air power subjects. 

This volume is valuable for those who contemplate the use of com- 
pressed air, and are investigating its advantages. 


Compressed Air Production, by W. L. Saunders, > ; cloth, 1.00 


Compressed Air Production or The Theory and Practice of Air Com- 
pression. Just published. By W.L. Saunders. A practical treatise 
on air compression and compressed air machinery. It contains rules, 
tables and data of value to engineers. 


Compressed Air, by Frank Richards, cloth, 1.50 


Compressed Air, by Frank Richards. Contains practical information 
upon air compression and the transmission and application of com- 
pressed air, 


Liquid Air and the Liquefaction of Gases, by Prof. T. O’'Conor Sloane, 350 


pages, ° 2.50 
Experiments upon the Transmission of Power by Compressed Air in Paris, 
by A. B. W. Kennedy, F. R.S8.. M. Inst. C. E., Emeritus Professor of 
Engineering in University College, London. The Transmission and 
Distribution of Power from Central Station by Compressed Air, by 
William Cawthorne Unwin, B. 8. C., F. R. 8., M. Inst. C. E., . - gec. 
The Transmission of Power by Compressed Air, by Robert Zahner, M. E., soc. 


Forwarded postpaid on receipt of price. 





‘‘ COPIPRESSED AIR,” 26 Cortlandt st., 


New York. 
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* SEAMLESS STEEL TUBING °" “comencsseo ain. 


; TUBES UPSET AND FLANGED FOR COUPLING. 
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UPSET SECTIONAL VIEW. FLANGED AND COUPLED. FLANGED SECTIONAL VIEW 


eamless Steel 
Cylinders and 
Bottles 


For Storage of Gases 
and Compressed Air. 


SHELBY STEEL TUBE COMPANY Seana Office, Clouston oO. 


3 New York Office, 144 ao Street. 
Chi Office, 135 Lake Street. 
at ry Sianicien ‘Office, 29 Constitution Hill, England. 
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Telephones, John 1342, Cable Address, 
* 1992, “Cube” New York. 


CORNELL & UNDERRILL, 


: SALES AGENTS 
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Janney, Steinmetz & Co., 


COLD DRAWN, HOT PRESSED 
AND FORGED 


STEEL SHAPES 
AND SPECIALTIES 














3 SPANG, CHALFANT & CO., 


Full Weight Wrought Iron Pipe. 

Marine, Locomotive and Stationary 
Boiler Tubes. 

Artesian and Oil Well Casing. 


RENSSELAER [1’F’G CO., 
Brass and Iron Gate Valves, 1-2 to 
72 inches, for Air, Gas, Steam, 
Water an: Oil. 
Corey Fire Hydrants. 
BLOOMSBURG CAR M’P’G CO., 
Freight, Mine and Dump Cars. 


Car Wheels of every description. 
Portable Track and Switches. 


: No. 13 Gold Street, New York. 
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SEAMLESS COLD DRAWN 
STEEL SHELLS, CYLINDERS 
AND TANKS 


For Air, Water, Steam, Gas, Soda, 
Ammonia or Fluids under Pressure 
and Explosives. 


SEAMLESS STEEL TUBING, HEAVY SECTION 
TUBES, HYDRAULIC FORGINGS FOR 
CREAM SEPARATOR BOWLS, 
SEAMLESS STEEL TESTED 
TANKS OF SUNDRY 
DIAMETERS. 


DREXEL BUILDING, 


o—————___ PHILADELPHIA. 
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EDRICK & AYER Co., 
PHILADELPHIA, — 

xX Ee + 
COMPRESSORS 


These Compressors will compress more air 
at less cost than any other make, requiring no 
attention other than oiling ; entirely automatic 
in action, gd and starting as air is re 

uired. Specially adapted for foundry use. 
an be run in series; if s0, no stoppage 
possible. 


‘> 







COMPRESSED AIR 
RIVETERS,HOISTS, 
CRANES ano OTHER 
TOOLS. 


Send for Catalogue. 


Manning, Maxwell & Moore, 
Sore Acents, 
85, 87, 89 LIBERTY ST., N. Y. 
22 $0, CANAL ST., CHICAGO, ILL. 
PARK BLDG., PITTSBURGH, PA. 
26 SO. WATER ST., CLEVELAND, 0. 
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WHEELER CONDENSER & ENGINEERING CO. 
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SURFACE 
20k CONDENSERS 
MARINE Mounted on 
and Combined Air 
STATIONARY ant 
Circulating 
SERVICE. Pumps. 


PROPRIETORS AND MANUFACTURERS OF 


WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER; WHEELER LIGHTHALL SURFACE CONDENSER; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER ; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 








The Stearns-Roger Manufacturing Company, | 


CONSTRUCTING ENGINEERS. | 


Chlorination Mills, Electric Plants. === | 
~_ Compressed Air Plants of any capacity. | 
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ROGER’S ITIPROVED CRUSHING ROLLS. E 


| Patented in the United States and Foreign Countries. E 
| ‘ 

| 

| 


“These Rolls have been running very satisfactorily and appear to us to be unquestionably 
| the best type of roll yet devised. General Manager, 







MOLLIE Gipson & A. J. MILLS, Aspen, Colorado.”’ 
3 Manufacturers of all classes of Machinery for Mining and Metallurgical requirements. 
| MAIN OFFICE, 1718-24 CALIFORNIA STREET, DENVER, COLO., U. S. A. 
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GENERAL COMPRESSED AIR 
HOUSE CLEANING COMPANY. 


INCORPORATED CAPITAL $100 000. 
Lone overance Offices : Lincoln Trust Building, 
main 2662 St. Louis, Mo.- . € 





Correspondence is invited from parties desiring to 
engage in cleaning houses, including carpets, rugs, 
draperies, bedding and upholstered furniture by the 
dustless method. 


Exclusive City Rights For Sale. 


By our system houses are thoroughly cleaned and 
disinfected with compressed air. 

Recommended by the Medical Profession. 

Revolution in House Cleaning. 

This device thoroughly renovates the carpets, 
removes and collects all of the dirt and impurities that 
the carpet contains. 

This method is protected by Letters Patent, others 
pending. 

For further information, address 


GENERAL COMPRESSED AIR 
HOUSE CLEANING COMPANY. 


CONTRACTORS AND ENGINEERS FOR COMPLETE 
RENOVATING PLANTS FOR HOTELS, RESIDENCES, 
HOSPITALS AND PUBLIC INSTITUTIONS. - € 
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C. @ G. COOPER Ca 


MT. VERNON, OHIO. 


CORLISS ENGINES. 


CoMPOUND. 





TRIPLE ExPpaANSION, 
SINGLE CYLINDER. 


Of all sizes up to 3,000 





Horse-power. 
— FOR — 
FACTORIES, RAILWAYS, ELECTRIC LIGHTING, 
ROLLING MILLS, AND ALL KINDS 
OF MANUFACTURING. 





CORRESPONDENCE SOLICITED. 
HOME OFFICE: MT. VERNON, OHIO. 
NEW YORK: Room 1022 Havemeyer Building, F. W. IREDELL, Mgr. 
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Pneumatic 
Hammers, 
Piston Air 
Drills, 
Pneumatic 
ent satmente se Ete Riveters, 
Casting 
Cleaners, 


Air Hoists 





and 





Compressors 


a 


CHICAGO ot ot 1005-6 Beard Building, 
634-5-6-7-8 PNEUM ATIC | NEW YORK. 
—. wt TOOL CO. 


All Tools Guaranteed One Year against Repairs and sent on Ten 
Days Trial Subject to Approval. 





33333333335 33333333233333333333333 


= 
> 


Ft 





All 

Kinds 

of 

Labor 
Saving 
Pneumatic 
Appliances. 
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ComPRESSED AiR PuMPsS FOR ALL PURPOSES. 


£ GLEASON-PETERS AIR PUMP CO., 20 West Houston Street, NW. Y. 
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ised &. Officers of all Railroads 


(msUED QUARTERLY) THe POCKET LIST or 
Babecription Price, num, RAILROAD OFFICIALS 


Advertising rates on application. 
THE OFFICIAL bie 
RAILWAY EQUIPMENT porate of freight and pas- 
senger cars of the Railways aud Private Companies in 
REGISTER the United States, Caneds and Mexico. . 
Subscription Price, $5.00 per annum. Single copies, $1.00, 
THE RAILWAY EQUIPMENT & PUBLICATION CO, 
24 Park Place, New York. 





Trimo Giant Pipe Wrench 


The strongest, safest and most 
durable Pipe Wrench in the 


— ee Vol’ Made and adapted for 
; = all kinds of work as well as 
SSS St ss - hard or rough usage. Send for 


catalogue of Trimo tools. 
TRIMONT MANUFACTURING CO., Roxbury, Mass. 
FOR SALE BY ALL JOBBERS. 
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COMPRESSED AIR 
INSTALLATIONS... 


SUPERiNTENDED. 
Railroad and Other Plants Equipped. 


Compressed Air Transmission. 


n<e@t-ot ee 5.265! 


I am prepared to report on engineering 
questions connected with compressed air ] 


railroad machine shops and any other enter- 
= that now uses hand or other power. 

make a specialty of enumerating the uses 
of air power, devising means for their main- 
tenance and supervising their installation. 

Ten years practical experience in bu!ld- ¢ 

ing and operating air motors. I solicit 
) correspondence with street and suburban rail- 
) way companies contemplating change of 
motive power. 


HENRY D. COOKE, 





propositions in manufactories, contract work, 3 


) 


] 


‘Compressed Air. 


} Practical information upon Air-Compression 
and the Transmission and Application 
of Compressed Air. 


, 

By FRANK RICHARDS. 12mo, cloth, $1.50 
John Wiley & Sons, New York. 
= 
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COLD STORAGE PROBLEMS 


Are fully discussed in my pamphlet 


} = Eggs in Cold Storage. 


A book of about 100 pages, containing 
much data and the results of many experi- 
> ments. Senton receipt of 10 cents in stamps. 
a 


MADISON COOPER, 
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45 Broapway, N.Y. é Refrigerating Engincer, Minneapolis, Minn. 3 
s 





% interest for intelligent readers who are in any way con- 





S engineering. architectural, electrical, rvilroad, mining, and 
N\ mochenicr! 3 It has a ee 
5 lation among such men than has ever attained by an 


SS best solicitor. 


TH 


ENGINEERING 
MAGAZINE 


AN INDUSTRIAL REVIEW 


The Engineering Magazine has been aptly described as 
“* The Century of the industrial world and the Review of 
Reviews to evginecring literature — the two in one.” Its 
leading articles treat the subjects uppermost in importance 
; jn industrial affairs. Its contributors include the foremost 
s men of oyr.times. It gives each month an. exhaustive 
; Review and Index to the world-wide range of technical 
literature — American, English, French, and German. It 
5 is read in every nook and corner of the civilized world. It 
» is founded upon the idea of ing the requi: s of the 
s busy and brainy men who manage, think, and plan for the 





ndustries. bona-fide circu- 


& engineering journal in all the history of industriel literature. 
Mm It is priceless to the active man who needs to keep in touch 
with current developments. Its every page carries a living 


cerned with modern jndustrial enterprises. Its subscribers 
are its warmest advocates and the. Magazine itself is its 
Sample copy free. - 
30 Cents a Number; $3.00 a Year. 4 
THE ENGINEERING MAGAZINE, & 
* $20-122 Liberty St., New-York, U.S.A. 


4 ¥ 
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J. S. THURMAN, 


CONSULTING 
MECHANICAL 
ENGINEER, 
DESIGNER 
COMPRESSED 
AIR 
SPECIALTIES, 


Lincoin Trust Buitoina, 
ST. LouIs, MO. 
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CHAS. G. ECKSTEIN, 


MECHANICAL ENGINEER, 
Berlin, C., Germany. Spandauerstrasse 16-17. 


Makes it a specialty to sell 
Pneumatic Tools and Appliances 


and 


Compressed Air Machinery in General, 








in Europe. 


American Manufacturers of 


FIRST CLASS TOOLS AND MACHINERY 


in above line, seeking an effective representation abroad, are respectfully 
invited to correspond with the New York Office, 249 Centre Street. 


Seamless Rolled Steel Tubes 


FOR GASES, COMPRESSED AIR, ETC., 
UNDER HIGH PRESSURE, 
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In lengths up to 24 feet. 
Manufactured in Germany after the famous ‘‘ Mannesmann Process.’’ 


Representative : 
Tested and approved by the 


highest authorities and Gov- - 
ernments of Europe and ( h G E kk 
America. as. + i stein, 


Each Tube is carefully tested, 
anda Government Test Cer- 


tificate is furnished with 249 Centre Street, New York. 


same. 
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THE INGERSOLL-SERGEANT DRILL CO.. 


HAVEMEYER BUILDING, NEW YORK. ‘J 




















‘wo AIR COMPRESSORS. **= 
CLAYTON AIR COMPRESSORS 


| For 1S} and every 
wv 


| Operating ry Lal other 
; : purpose to 
which 
y~~ Compressed 
os! Air 








Pneumatic 
Shop Tools 
| Hoists, Etc. ean ; 
Air Lift 


_ . . ney ” 
a in} “ - a a can be 


| Pumping “SS Se A applied. 


CLAYTON AIR COMPRESSOR WORKS, 
CATALOGUE, 26 Cortlandt Street, NEW YORK. | 














